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$Ax=\lambda(x)F(x)$ 2 . 1 ,
SOR . SOR ,
SOR , . ,
, ,








$-\Delta u=\lambda\tilde{F}(u)(x)$ in $\Omega\subset R^{n}$ (1)
$u=0$ on $\partial\Omega$
$\Delta$ , $\Omega$ $\partial\Omega$ , $\lambda$ . , $\tilde{F}$




, $f(u)$ $\overline{\Omega}$ . $f(u)$ , $c_{1},$ $c_{2}\geq 0$
.





$I,$ $L$ $U$ , 3 3 .





$x^{k+1}=x^{k}-f’(k^{k})^{-1}[f(x^{k})+g(x^{k})],$ $k=0,1,2,$ $\cdots$ (7)
$f’$ $f$ . $f$ $g$ , .
$||f’(x_{1})-f’(x_{2})||\leq\kappa(r)||x_{1}-x_{2}||$ $x_{1},$ $x_{2}\in B(x_{0}, r)$ (8)
$||g(x_{1})-g(x_{2})||\leq\epsilon(r)||x_{1}-x_{2}||$ $x_{1},$ $x_{2}\in B(x_{0}, r)$ (9)
$B(x_{0}, r)$ $x_{0}$ $r$ $R^{n}$ , $\kappa(r)$ $\epsilon(r)$ $[0, R]$
. (4) (5) .
$(I-\lambda(x)F)x-(L+U)x=0$ (10)
195
Zincenko (7) , .
$\lambda^{k}=\frac{(Ax^{k},x^{k})}{(F(x^{k}),x^{k})}$ (11)
$x^{k+1}=x^{k}-[I-\lambda^{k}F’(x^{k})]^{-1}[x^{k}-\lambda^{k}F(x^{k})-(L+U)x^{k}]$ (12)
$f(x)=x-\lambda F(x)$ $g(x)=-(L+U)x$ . , Gauss-Seidel
, .
$x_{i}^{k+1}=x_{i}^{k}-[I-\lambda^{k}F’(x^{k,i})]^{-1}[x^{k,i}-\lambda^{k}F(x^{k,i})-(L+U)x^{k,i}]$ (13)
$x^{k,i}=(x_{1}^{k+1}, \cdots, x_{i-1^{1}}^{k+}, x_{i}^{k}, \cdots, x_{n}^{k})^{T}$ , $i-1$
. SOR-Zincenko(extraporated Gauss-Zincenko) , .
$\tilde{x}_{i}^{k+1}=x_{i}^{k}-[I-\lambda^{k}F’(x^{k,i})]^{-1}[x^{k,i}-\lambda^{k}F(x^{k,i})-(L+U)x^{k,i}]$ (14)
$x_{i}^{k+1}=x_{i}^{k}+\omega(\tilde{x}_{i}^{k+1}-x_{i}^{k})$ (15)
, SOR SOR [3].
SOR SOR ,
SOR [3]. SOR $m$ $\omega(m),$ $\omega(m)$ $k$




, sor , [6].
(i) $x^{k}(m)$ $\omega(m)$ , $m=k=0$
(ii) SOR-Zincenko (14)$-(15)$ $x^{k+1}(m)$
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(iii) SOR
bl $(m)<1$ for $j=k-2,$ $k-1,$ $k$ and $k\geq 4$ (18)
(18) ,











$J(x+\alpha p)=(r(x+\alpha p), x+\alpha p)$ (21)
$r(x)=Ax-\lambda F(x)$ (22)
(21) $,(22)$ CG , .









, CG (26) .
, (21) $F$ \gamma , \langle [4].
$\tilde{J}(x+\alpha p)$ $=(A(x+\alpha p)-\lambda F(x+\alpha\gamma p), x+\alpha p)$
$\approx(Ax, x)-\lambda(F, x)$ (30)
$+\alpha\{2(Ap, x)-\lambda(F,p)-\gamma\lambda(F’p, x)\}$
$+\alpha^{2}\{(Ap,p)-\gamma\lambda(F’p)p)\}$
$F$ $F’$ $F(x)$ $F’(x)$ , \gamma $\alpha^{2}$
. \gamma $=1$ .
4 CG
incomplete Cholesky decomposition(ICCG) modified incomplete Cholesky decom-
position(MICCG) $(U’)^{-1}D^{-1}(L’)^{-1}$ . $U’=I+U,$ $L’=I+L$ . ICCG









$\{u_{ri}, u_{rj}, u_{rk}\}$ , $\{u_{si}, u_{so}, u_{sp}\},$ $\{u_{ti}, u_{tJ}, u_{tv}, u_{tw}\}$
, $i>\{r, s, t\},$ $r<\{k, j\},$ $s<\{0, p\},$ $t<\{u, v\}$ . ,
, $\epsilon=0.2h^{2}$ . .
, 1 . , .










(iv) $k=k+1$ , $(ii)-(ii\dot{i})$









, SOR ,CG ,ICCG MICCG
, .
$-\Delta u=\lambda(u)\sin(u),$ $in\Omega=(O, 1)\cross(0,1)\cross(0,1)$ (38)
$u=0$ on $\partial\Omega$ (39)
$\overline{\Omega}$




2 . , CG
$\overline{\frac{1/h=3264128vectors}{SOR3064517061}}$
CG 57 84 146 8
ICCG 26 37 79 9
1 — $\text{ ^{}-}$
$SOR18CG,ICCG131$ $MICCG9$
$\gamma=1$ . vectors .
$\overline{0.00.60.81.01.21.4}$$\gamma=$$\overline{CG}$11374855576053
$1/h=32$ ICCG 31 24 24 26 25 25
$\frac{MICCG332219181828}{CG*8185846174}$
$1/f=64$ ICCG 78 40 39 37 41 37
$\frac{MICCG611516131613}{CG*160147146146143}$
$1/h=128$ ICCG 317 66 88 79 71 69
MICCG 64 21 23 19 21 27
2 $\gamma$
* .
, ICCG MICCG .
, SOR , 2 .









, . , ,
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. ,
\langle , ICCG MICCG SOR , 9
. , MICCG SOR 1
( , 20 1). ,
, MICCG .
, ,
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